cholera outbreaks.
Introduction

49
Cholera remains a severe global threat to public health and development efforts (WHO 2013) . 50 According to the World Health Organization, the burden of cholera is at least 100 times greater 51 than current estimates (Zuckerman et al. 2007 ; WHO 2013), with 120,000 deaths and 3-5 million 52 cases each year worldwide. Previous studies suggest that outbreaks of cholera can be explained 53 by oceanographic variables (e.g., sea surface temperature, pH, salinity) and phytoplankton fisheries, port locations for transport, and rich riparian soils, they are a highly exposed interface 62 for humans. Particularly because coastal estuarine systems often represent subsistence-level 63 dependence on the interface, in terms of artisanal fisheries, a higher likelihood of direct water 64 use, and simply greater physical exposure by proximity, it is also the most vulnerable of the Bay of Bengal (Bangladesh and India) and along coastal areas in Latin America (Lipp et al. 72 2002; Mutreja et al. 2011) , and it persists environmentally in riverine, estuarine, and coastal 73 waters around the world (Lipp et al. 2002) , Cholera epidemics have been found to follow 74 coastlines (Colwell 1996) , and V. cholerae can be transmitted to humans via a wide range of 75 marine organisms, including zooplankton, aquatic plants, shellfish, and fish (Vezzulli et al. 76 2010). 77 Ecuador is a critical location to understand cholera and other climate and water-sensitive 78 diseases due to its (1) high potential for cholera outbreaks and the high incidence of other 79 climate-sensitive infectious diseases (e.g., leptospirosis, dengue), and (2) the strong influence of Indeed, in January 1991, cholera re-emerged in Latin America after more than a century without 83 cases (Lacey 1995 
Statistical analyses
168
As the data were not normally distributed, we conducted non-parametric tests throughout. We 
Results
176
Environmental characteristics
177
The probe recorded a range of 9-104 readings at each sub-site biweekly for 10 months. We and O1 strains separately, were significantly associated with higher BGA (blue-green algae 217 densities), and that prevalence of V. cholerae the O1 strain were significantly associated with 218 lower salinity. We found no significant association between prevalence and temperature or pH 219 (Table 3) . Héroes de Jambelí, and a higher concentration of BGA than in other sites. This is in contrast to 237 Isla Jambelí, a small island community furthest from the mainland and closest to the ocean, with 238 high salinity due to its coastal location; however, it did not have lower BGA than other sites. 239 We found that the timing of V. cholerae was coupled to the environmental variables we 240 measured. For example, water temperature, BGA, and pH decreased in most sites through 241 July/August, so did the overall prevalence of V. cholerae, but we only demonstrated significant 242 associations between prevalence and site and month specific levels of salinity and BGA. Average 243 ocean salinity is around 35 ppt, while freshwater rivers average around 0.5 ppt; clearly in this 244 estuarine system, we see a mixed or brackish system, ranging from the lower average of around 245 15 ppt at our most inland site, to a high approaching 34 ppt at our coastal site. We detected V.
246
cholereae at a range of salinities, finding a negative correlation with increasing salinity, 247 suggesting that the lower salinity may provide a more suitable environment for the growth of V. 248 cholereae, but that even the higher salinity approaching ocean concentrations do not prevent that 
314
The results of this study, coupled with ongoing and previously published remote sensing 315 and GIS assessments, will allow us to identify geographic areas for future V. cholerae 316 surveillance across coastal Ecuador. In the future, we anticipate sampling additional sites where 317 we have identified geographic algal bloom hotspots, but which do not have historic reports of 318 cholera emergence -to serve as control sites for analyses, and to provide background levels of 319 Vibrio and other pathogens. This information will inform the development of predictive maps 
